The different malignancy advancing systems related with focal adhesion kinase (FAK) can be attentive in the progression of colorectal cancer. By inhibiting the growth mechanism of mixture of 5-Fluorouracil (5-FU) and earthworm therapy could enhance the affectability of malignant growth cells. The objective of this research was to explore the antiproliferative activity of mixed coelomic fluid cancer medicines produced from Lumbricus rubellus. Colorectal cancer was actuated in mice by injected HT-29 cells in the caecum of mice, and then 5% dextran sodium sulfate were given by the drinking water. To investigate the effect of combination treatment, we divided of five treatment groups: group 1 was untreated (vehicle), groups 2-5 were given by 5-FU. Groups 3-5 were given by a combination of 5-FU (50 μg/g BW) and coelomic fluid (50, 100, and 200 μg/g BW), respectively. The administrated of coelomic fluid was started from the 4th weeks. Mice were sacrificed at the end of 8 weeks and colon tissue was isolated, then assessed using Flowcytometry and immunofluorescent. These findings revealed that the mixture of 5FU and coelomic fluid components inhibits growth considerably, Interleukin-1β (IL-1β) and FAK compare with 5-FU only group (p < 0.001; p < 0.05; and p < 0.001). Treatment used coelomic fluid at a dose of 200 μg/g BW decreased FAK expression. The combination of 5-FU and coelomic fluid at a dose of 200 μg/g BW decreased the percentage of IL-1β (p < 0.05).
INTRODUCTION
Cancer cell was characterized by a physiological change from normal cell that causes differentiation and proliferation into malignant form. Proliferation in cancer cell plays the main roles not only for the growth of cancer cell but also for metastases of the cancer cells (Demetrius et al., 2010) . For the survival of cancer cells, they need to proliferate and attached to their environment. The processes of cancer differentiation, proliferation, and metastases have been involved of focal adhesion kinase (FAK). The binding of structural characteristics of FAK and several FAK expressions often related to the poor prognoses of the cancer disease (Ling Tai et al., 2015; Sulzmaier et al., 2014) . Several types of FAK have already been confirmed in many cancer tissues, including breast, thyroid, ovary, head, and neck and colon (Yoon et al., 2015) . FAK is an important mediator between cells and the extracellular matrix and is closely related to the signaling pathway for inflammation. Inflammatory cells comprise a range of mediators, which include growth regulators cytokines, and chemokine, inducing tumor development, invasion, and metastasis. Interleukin-1β (IL-1β) has been playing roles in tumor growth and metastasis and has been reported to control tumor invasion and carcinogenesis (Mon et al., 2017) . IL-1β activated FAK. FAK is required for IL-1β-induced cell invasion.
Chemotherapy drugs, such as 5-fluorouracil (5-FU), already known to cure colorectal cancer. 5-FU has a mechanism to inhibit the activation of thymidylate synthase and DNA repair in cancer cells. This chemotherapy drug was known able to increase the live rate of the cancer patients (Wei et al., 2016) . Although already known being successful as a cancer therapy, 5-FU has known many side effects and multi-drug resistance on cancer patients, such as nausea, vomit, loss of appetite, alopecia, and neurologic disorder (Thomas et al., 2016) .
Today, earthworms have many opportunities in medical research because of their components that can function as immunoprotective molecules. These molecules showed different activities, such as fibrinolytic, anticoagulative, anticancer, antimicrobial, and thus may be exploited for the treatment of various diseases. Lumbricus rubellus is one of an earthworm species that has potential as anti-inflammatory, anti-oxidant, anti-bacterial, anti-fibrinolysis, and anti-tumor with lysenin as its bioactive compound (Parwanto et al., 2016) . Lysenin in Eisenia fetida showed its ability to significantly inhibit the growth of mammary cancer (Vidya et al., 2016) . Our recent study also showed the ability of coelomic fluid to inhibit the proliferation of colorectal cancer in vitro (Endharti et al., 2018a) . This study was aimed to investigate the potential therapy of coelomic fluid to inhibit proliferation and metastasis by signaling of IL-1β to regulate cell migration and invasion. However, the antitumor activity and coelomic fluid molecular functions in colon cancer have not yet been established.
MATERIAL AND METHODS

Mice
Female Balb/c mice (8-10 weeks) were purchased from Pusvetma Surabaya. Mice were kept in a 25°C-27°C warmth, comparative humidity (55 ± 5%) and 12 hours/12 hours light/ dark cycles under normal circumstances. During the experimental cycles, mice received ordinary drinking water ad libitum. All the studies were carried out in accordance with the guidelines of Animals for Scientific Purpose in The Institutional Animal Care and Use Committee (IAUCUC) and authorized by the University of Brawijaya, Malang, Indonesia Ethical Committee (No. 937-KEP-UB).
Coelomic fluid collection
Lumbricus rubellus were obtained from CV Rumah Alam Jaya Organik, Sukun, Malang. The earthworms were place in box which already filled with organic matter. In order to remove adhering materials or particles, earthworms (30 g) were rinsed with distilled water and then blotted dry using tissue paper. The coelomic liquid was gathered by warmth and cold treatment as indicated by technique which was clarified by Endharti et al (2018a) . Earthworms were suspended in phosphate buffered saline (PBS) (10 ml) and subjected to temperature of 50ºC, and 5-minute interval cycling (six-eight times). Due to cold and hot shock treatments were synthesized and collected into tubes and stored in aliquots at −20°C.
Maintenance and culture of HT-29 cells
This exploration utilized human colorectal malignant growth cell line (HT-29) which was bought from American Type Culture Collection (ATCC ® HTB38™, USA). With 1% penicillin-streptomycin, 10% fetal bovine serum (FBS) and 1% amphotericin, cells were retained in the medium of McCoy. In the humidified CO2 incubator, cells were cultivated (Binder's, USA) at 5% CO 2 at 37ºC.
Induction of colon cancer
Colorectal cancer animal model was done according to Endharti et al (2016) and Takahashi et al (2004) by modification. The mice received 3% dextran sodium sulfate (DSS) of drinking water (ICN Biomedical Inc, CA). Colon cancer was induced in mice by intra-rectal injection of 2 × 10 6 HT-29 cells/mouse according to Yi et al (2013) . A occult blood detection device has been used to observe the progression of colitis daily (Hemoccult). The mice were sacrificed at the end of 8 weeks. According to Endharti et al. (2017a and 2017b) , the administration of coelomic fluid (CL) started at 4 weeks until 8 weeks.
The effect of CL combination therapy in vivo
To identify the therapeutic effect of 5FU and CL combination therapy, mice were randomly divided into five groups. Group 1 was given water (vehicle). Groups 2-6 were given 3% DSS and HT-29 cells. Groups 3-5 were treated 5-FU (50 μg/g BW). Groups 4-6 were received CL at 50, 100, or 200 μg/g BW, respectively. Group 7 was given CF only (200 μg/g BW). Four weeks after injecting with HT-29 cells, the mice of groups 3-7 were intra-peritoneally injected with CL every week. Mice were sacrificed at the end of 8 weeks, in all the groups. Colon tissue was separated and washed and then analyzed for flow cytometry and immunofluorescent.
Isolation of mouse colon epithelial cells
The culture medium used was enhanced by RPMI 1640 (Gibco) with 10% FBS, 20 mM Hepes, 4 mM glutamine, U/ml 100 penicillin, U/ml 100 streptomycin (Sigma) by Endharti et al. (2018a) .
Briefly, cells of the colon were sliced into parts of 1 mm. In the presence of 200 U/ml type I collagenase (Sigma), 2 mM ethylenediaminetetraacetic acid and 25 mM Tris (Sigma), the tissue fragments were incubated at 37 C in Hanks' Balanced Salt Solution Hanks' Balanced Salt Solution (Sigma). The fragments of the tissue were resuspended and centrifuged for 5 minutes at 4 C at 1,200 rpm. The supernatant containing the purified epithelial cells were collected by centrifugation at 1,200 rpm at 4°C then separated by Percoll (Sigma) density gradient.
Flow cytometry and intracellular staining
For intracellular cytokine measurement, mesenteric lymph nodes (MLNs) cells were stimulated for 5 hours with PMA (1 μg/ml, Sigma Aldrich) and ionomycin (50 μg/ml, BD Biosciences) in the presence of monensin (0.1 mg/ml, Sigma Aldrich) and placed in a 37°C and 5% CO 2 . MLN cells were fixed and permeabilized (Cytofix/Cytoperm, BD Biosciences) and stained intracellular with anti-IL-1β-FITC (Biolegend, Uithoorn, Netherlands). The stained cells were analyzed using FACS Calibur, and the data were analyzed using Cell Quest Pro software.
Immunofluorescence staining
Colon tissue was then sectioned into paraffin about 6 μm. The tissues were then deparaffinized and hydrate. Then, the tissue incubated in buffer citrate for 20 minutes water bath for antigen retrieval followed by 3% bovine serum albumin incubation at room temperature for 30 minutes. The tissue was blocked and incubated with the following primary antibody at 37 C for 2 hours: FAK, Santa Cruz Biotechnology, Inc., USA (1:100) The tissue was then incubated with the secondary antibodies goat antimouse FITC for 1 hour at room temperature (1:100) for 60 minutes. Cells nuclei were counterstained using 4′,6-diamidino-2-phenylendole (DAPI, BioLegend, USA). The sections were observed under Fluorescence microscope (OLYMPUS 1X71). Fluorescence quantifications were analyzed using FIJI/ImageJ 2 software.
Colon epithelial cell proliferation assay
The cell growth was evaluated with BrdU supplemented by an anti-BrdU-conjugated FITC and Propidium Iodide staining label. Briefly, the epithelial cells were seeded in 24-well tissue growing plates (1 × 10 6 cells/well), then allowed to settle for 24 hours, maintained at 37°C in 5% CO 2 and 95% humidity and changed with 1 ml of 5 μmol BrdU in medium. After incubation, epithelial cells were cleaned with PBS, collected by 0.25% trypsin, and solved for 40 minutes in ice cold 70% ethanol. The cells at 37 C in 1 ml 2 M HCl were centrifuged and re-suspended nuclei for 30 minutes.
The epithelial cells were cultured for 10 minutes at room temperature in 2 ml 0.1 M potassium tetraborate (pH = 8.5). Cells were then permeabilized at room temperature by 0.1% Tween-20-1% BSA in PBS for 5 minutes, supplemented by anti-BrdU mouse staining. (Biolegend, Cat. No: 339801) in PBS and Nuclear DNA 20 μg/ml of propidium iodide has been stained (PI, Sigma) at room temperature for 30 minutes. Finally, a BD FACS Calibur fluid cytometer was used to analyze the epithelial cells (Becton Dickinson, San Jose, CA).
Statistical analysis
A one-way ANOVA was used to analyze all the data. The data outcome was defined as a mean ± standard deviation and the statistical significance of a distinction regarded significant with p < 0.05 between each group. The statistical assessment was carried out using the statistical software SPSS 16 (SPSS Inc, USA).
RESULT AND DISCUSSION
5-FU and coelomic fluid combine to prevent cell growth
In this study, epithelial cells proliferation in the colon tissue was observed by using Ki67 staining performed by flow cytometry. In HT29-DSSonly group, the epithelial cells of colon mice were proliferated. The combination therapy of 5-FU and CL groups able to inhibited proliferation compared to the single therapy group. The spread of colonic epithelial cells in HT29-DSS-induced colorectal disease was considerably greater than the mixture of 5-FU and CL therapy groups (p < 0.05) (Fig. 1A and B). The treatment of CL-combined therapy could reduce the proliferation of epithelial cells which demonstrated by percentages of Ki-67 in colon tissue.
This result also showed that the combination of 5-FU and various concentrations of CL (50, 100, and 200 μg/g BW) significantly reduced cancer proliferation (p < 0.05; p < 0.05; and p < 0.001). This finding provided that the combined therapy synergistically abolished carcinogenesis in the model of colorectal cancer by suppressing growth and development mechanism.
The combination effect of 5-FU and coelomic fluid reduce FAK expression
To further investigate the anti-cancer effect of CL combination therapy, we assessed the expression of FAK. We analyzed the expression of FAK on the colon tissue of mice used direct immunofluorescence. The image showed the expression of FAK was reduced with 5-FU and various concentrations of CL (50, 100, and 200 μg/g BW) (Fig. 3A) When the combination of CL and 5-FU were applied, FAK expression was lower than 5-FU or CFL alone (p < 0.05), which indicated that FAK expression was decreased via CFL and 5-FU combinations ( Fig. 2A and B) . The highest We assessed the effect of 5-FU and CL combination therapy on the presentation of IL-1β cells. Treatment with CL combination therapy suppressed significantly decreased the presentation of IL-1β cells (Fig. 3A and B) . Taken together, these results indicate that the CL combination therapy able to reduce the number of IL-1β cells in HT29-DSS induced colon cancer.
Colorectal cancer is a major cause of morbidity and mortality throughout the world. It is the third most common cancer worldwide and the fourth most common cause of death (Roper and Hung, 2013) . Colorectal cancer is formed by adenomatous neoplasm which have ability to undergo into malignant form depend on their environment (Mundade et al., 2014) . The main cause of cancer morbidity is the distribution of cancer cells from the main tumor to nearby tissues and detached bodies. High and uncontrolled invading and spreading was known to have correlation on physiological change of cancer. Progression changes the benign tumor into a malignant tumor (Hyland, 2010) . Many factors which cause of high proliferation in the cancer cell, such as unbalance of proto-oncogene and tumor suppressor gene. The increasing of proliferation which was identified by one of its marker, such as Ki-67, reported being correlated with the outcome of the cancer, and gives a poor prognosis in cancer patient (Melling et al., 2015) . Our result demonstrated that the combination treatment of 5-FU and CL on the dose 200 μg/gBW. This is consistent with what has been found in previous study that coelomic fluid able to suppress proliferation and enhance apoptosis of HT-29 cells was investigated in vitro (Endharti et al., 2018a; Permana et al., 2018) .
In the present research, we aimed to explore the antimetastatic effect of CF combination treatment. FAK is one of the molecules used to regulate signal transduction, cell permeability, and development. In cancer cell, the expression of FAK will increase and give advantages for the cancer cell to grow and metastases (Yoon et al., 2015) . The highest concentration of this combination significantly reduced proliferation and FAK expressions than a single therapy of 5-FU or CL. Figures 1B and 2B showed that the combination therapy of 5-FU and various concentrations of CL able to inhibit proliferation as well as reduce FAK expression. FAK is activated by integrin and growth factor and involve kinase-dependent control of motility, invasion, also survival from the cancer cell. The activation of FAK is important for cancer cell adhesion, lead to increase proliferation and survival of cancer cell. This activation also facilitated cancer cell to migration and metastases on other tissue (Sulzmaier et al., 2014) .
5-FU has already been identified as a chemotherapy for the treatment of cancer cells with one or more antineoplastic cytotoxic agents. In this result, demonstrated the combination of of 5-FU and CL resulted in a synergistic antitumor effect by enhancing drug ability as anti-proliferative. On recent in vitro study of earthworm's coelomic fluid, it is known that the active compound of coelomic fluid able to inhibit the growth of cancer cell line (Vidya et al., 2016) . IL1β regulates the invasion of cancer cells by enhancing MMP9 development through FAK (Jeong et al., 2018) . The coelomic fluid compound, such as lysenin, already being known has potential as cancer therapy by specifically bind with the sphingomyelin of cancer cell. Lysenin forms oligomers in a sphingomyelin dependent way after binding to the cell membranes of the target cells. Biochemical reactions in cell membranes between lysenin and sphingomyelin are essential for lysenin's pharmacological functions, such as cytotoxicity (Collibus et al., 2012) . Lysenin will bind with FcγRIIA receptor in the surface of the cell then break down the sphingomyelin into ceramide. Ceramide is one of sphingolipid which also known as a lipid mediator and have function to induce apoptosis, differentiation, migration, and reduce adhesion molecule in cancer (Morad et al., 2016; Taniguchi and Okazaki, 2013; ) . These data strong suggested that treatment with a single agent or a combination of CL able to diminish FAK expression in dose-dependent manner for each group (Fig. 3A and B) .
In this research, coelomic fluid of Lumbricus rubellus and 5-FU synergistically inhibit cancer proliferation. 5-FU metabolite substance might disturb DNA and RNA synthesis and repair on the cancer cell, which also leads to decrease mobility and activity of the integrin (Muhale et al., 2011; Endhartiet al., 2018b; 2018c) . This is maybe also going to cause the disturbance of adhesion molecule activity inside of cancer cell, so it will inhibit cell proliferation. In the other hand, the ability of coelomic fluid to bind integrin will cause the destruction of integrin which also lead the decreasing of FAK expression (Morad et al., 2016) .
Our research verified that CL treatment with single or mixture therapy is capable of inhibiting colorectal cancer growth in vitro by decreasing FAK expression. In this study, we demonstrated that the combination of 5-FU and coleomic fluid from Lumbricus rubellus able to inhibit proliferation in colorectal cancer in vivo by FAK expression in colon tissue. A mixture of chosen natural compounds has been shown to improve the effectiveness of chemotherapy therapy and increase the tolerance of the medication in cancer. This data indicated that CL has potential to use as a purpose to minimize the dose of 5-FU and reduce the resistance of chemotherapy drugs. Targeting FAK inhibition can be used as a new cancer-resistant preventive and therapy approach.
This research also able to show that proliferation mediated FAK expression was involved in the reduction of IL-1β. Our findings show that the strong chemical-sensitive impact of CL in our chemoresistant is inhibited by FAK, leading then to IL-1β down regulation. The results of the current study show that FAK is activated by IL-1β and plays a critical role in the invasion of tumor cells.
CONCLUSION
In conclusion, this study showed that the combination of the 5-FU and CL able to inhibit proliferation by reducing FAK expression in colorectal cancer in vivo. This finding maybe offers a promising method for a new anticancer therapy concept, especially for colorectal cancer treatment.
